Abstract: Vetiver grass was harvested at 4, 6 and 8-week old re-growth. The chemical composition and quantitative analyses of anti-nutritional components were determined. The result showed that dry matter and fiber content increased with age while crude protein, mineral content and anti-nutritional components reduced with age. It was concluded that age of re-growth significantly affect the nutrient and anti-nutrients contents of vetiver grass.
INTRODUCTION
Chrysopogon zizanoides commonly known as vetiver is a perennial grass of poaceae family, native of India. It can grow up to 1.5 meters high, the stems are tall and leaves are long, thin and rigid, unlike most grasses which form horizontally spreading mat-like root systems vetiver roots grow downward, 2-4 meters deep. It has a key attribute to drought resistance, ability to grow on infertile soils and its deep and thick roots systems allowing wide adaptability (Truog and Baker, 1998) , though a native of India, vetiver is widely cultivated in the tropical region of the world. The main purpose o f growing it is for soil and water conservation. Recent works by scientists have brought vetiver grass into other uses which include forage for livestock grazing, compost, cooling effect, water purification, botanical pesticides and fragrance. Liu and Cheng (2003) in an experiment observed that vetiver grass is edible herbage of high quality in their growing stages for ruminants. The leaves of vetiver are useful to feed cattle, sheep, goats and horses. The nutritional contents depend on season, growth stage and soil fertility. This study aimed t o determine the nutrient and anti-nutritional components of vetiver grass at different stages of growth so as to provide basic data for nutrient evaluation or future application of vetiver as ruminants feed.
MATERIALS AND METHODS
Samples of 4, 6 and 8 week old re-growth of vetiver were harvested from an existing experimental plot at F.C.A.H and PT, Moor-plantation, Ibadan the samples were oven dried to a constant weight and ground into powders.
Chemical analysis: Dried samples were analyzed for crude protein, crude fibre, ether extract and ash according to (AOAC, 1990) . Neutral detergent fiber, acid detergent fiber and acid detergent lignin were determined as described by Van Soest et al. (1991) . After ashing of samples in a muffle furnace at 550°C, mineral analyses of calcium and potassium were determined using Atomic Absorption Spectrophotometer while sodium was read in flame photometer and phosphorus was read in flame spectrophotometer. Quantitative determination of tannins, saponnins, oxalates, phenol and phytates were also carried out in triplicates, Saponin was analyzed by method of AOAC (1990), Phytate was determined according to Maga (1983) method. Tannin and oxalate were analyzed by Beutler et al. (1980) .
Statistical analysis:
Data obtained were subjected to one way analysis of variance (ANOVA) using SAS (1999), Means were compared using Duncan (1955) option of same software.
RESULTS AND DISCUSSION
The chemical composition of vetiver grass is given in Table 1 . The Dry matter content of vetiver grass obtained ranged from 31.09-38.92%, the values were higher than the range reported by Nguyen et al. (2004) and lower than the report of Aderinola et al. (2008) . It was observed that dry matter components increased with age and values were higher than the values reported for Panicum maximum (Ajayi, 2007) and Pennisetum purpureum (Okaraonye and Ikewuchi, 2009 ). This could be due to the period of harvest, soil fertility and geographical location. Crude protein was also decreasing with age and the CP content of vetiver at 4-week of re-growth was lower than the report of Aderinola et al. (2008) and Nguyen et al. (2004) for vetiver. The values obtained were also lower than the values reported for panicum maximum (Ajayi, 2007) and Pennisetum purpureum (Okaraonye and Ikewuchi, 2009) but the values obtained at 4 weeks (8.38%) can meet the daily protein consume considerable amounts of high oxalate plants requirement of 7% for ruminants (NRC, 1981) . The crude fibre contents also increased with age and the values were high compared to values reported for Panicum maximum (Ajayi, 2007) and values reported for pennisetum purpureum (Okaraonye and ikewuchi, 2009) . The result obtained agreed with the report of Odedire and Babayemi (2008) who reported that tropical forages are characterized by fast lignifications and low protein content as they advance in age. The ash content and ether-extract of vetiver obtained in this study were comparable to values reported elsewhere. The values obtained for calcium, phosphorus, sodium and potassium declined with age. Mineral decline in age has been reported in tropical grasses (Babayemi et al., 2006 and McDonald et al., 1995) . This decline in age may be due to the effect of dilution of these elements in a great quantity of dry matter that is produced and accumulated with advancing age. Gomide (1978) associated the high concentration of Phosphorus and potassium in young tissues to their being mobile and thus easily translocate from the oldest tissue to the young ones. The values obtained for Ca (0.55-0.42%) in this study were within the range (0.40-1.5%) recommended for goats but below 1.6% recommended for lactating goats (NRC, 1981) . The values (0.28-0.19%) obtained for P were above minimum range of 0.15% recommend for ruminant (NRC, 1981) . Na content ranged from (0.30-0.16%) and was within the recommended requirement for ruminants (NRC, 1981) . Values (1.54-1.12%) obtained for K was above the 0.80% recommended for lactating goats and 0.50% recommended for maintenance and non-lactating goats (NRC, 1981) . The concentrations of some of the anti-nutrients were given in Table 3 . The concentration were increasing with age, the levels of saponnins were lower than values (0.85%) reported for pennisetum purpureum (Okaraonye and Ikewuchi, 2009 ) and higher than values reported for Panicum maximum (Ajayi, 2007) . Saponnins reduce intake of the feed and uptake of certain nutrients including glucose and cholesterol. From the level obtained in this study it is not likely that the saponnin content of vetiver will affect its nutritional potentials to any significant extent. The levels of tannins reported here were lower than values (28.64%) reported for Pennisetum purpureum (Okaraonye and Ikewuchi, 2009) and Panicum maximum (Ajayi, 2007) . The level of tannin which adversely affect digestibility in sheep and cattle is between 2 and 5% (Diagayette and Huss, 1981) . Goats are known to have threshold capacity of about 9% dietary tannin (Natis and Malachek, 1981) . The levels o f oxalates observed here range from 0.13mg/100g t o 0.32mg/100g and is unlikely to pose toxicity problems, since it is below 2-5g (Oke, 1969) . Oxalate affects Ca and Mg metabolism (Onwuka, 1983) but ruminants can without adverse effects due principally to microbial decomposition in the rumen (Oke, 1969) . The phytate levels observed were higher than (0.16%) reported for penninsetum purpurem. The knowledge of the phytate level in feeds is necessary because high concentration can cause adverse effects on the digestibility of minerals (Nwokolo and Bragg, 1977 
Conclusion:
The values obtained in terms of protein and mineral content at 4 and 6-week of re-growths contained adequate amount of nutrients for livestock requirements and the anti-nutritional contents were below the toxic level. It is necessary to apply strategic harvesting procedure in order to enhance the nutritive capacity of the grass to support livestock production.
